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EFFECTIVE : 11 
1. PURPOSE. This c i r c u l a r  s e t 8  f o r t h  an acceptable means f o r  complying with 

r u l e s  governing the  i n s t a l l a t i o n  of i n e r t i a l  navigation systems in t rans-  
por t  category a i r c r r f t .  Other c r i t e r i a  which w i l l  a f ford a demonstration 
of compliance with appl icable  requirements a r e  a l s o  acceptable. 

2. IBFERPJCES. Federal Aviation Regulations 25.1301, 25.1309, 25.1431, and 
25.l.581. 

- 3. DEFINITIONS. Por t h e  purposes af t h i s  advisory c i r c u l a r ,  the  following 
d e f i n i t i o n s  apply: 

a. I n e r t i a l  Navigation System (INS). A 8eLf-contained navigation 
system which provides a i rp lane  pos i t i on  and o ther  s i g n i l i c a n t  
navigation information in response t o  s igna l8  r e su l t i ng  from 
i n e r t i a l  e f f e c t 8  on components within t h e  system. 

b. Sole Means of Navigation. The navigation system i n s t a l l a t i o n  used 
exclusively and without any o ther  navigation da t a  inputs ,  on which 
s p e c i f i c  operat ions  under t he  appl icable  operating r u l e s  a re  
predicated. 

c. Optional Navigation System. A navigation system not required f o r  
safe  operation of, o r  used i n  t h e  predicat ion of aircrrr f t  operations. 

4. DISCUSSION. Exis t ing guidel ines  f o r  evaluat ion of airborne navigation 
systems do not provide adequate c r i t e r i a  f o r  use i n  determining the  
airworthiness of INS i n s t a l l a t i o n s .  The c r i t e r i a  contained i n  t h i s  
c i r c u l a r  a re  d i rec ted  toward t he  unique f ea tu re s  of INS i n s t a l l a t i o n s  
and a means of demonstrating compliance wi th  t h e  appl icable  rules.  

5 .  ACCEPTABLE MEANS UF OOKPLIANCE (INS AS SOLE MEANS OF NAVIGATION DUFUNG 
A S1C;NIFICANT PORTION OF FLIGHT). When i n s t a l l e d  f o r  use a s  the  so l e  
means of navigation during a significant port ion of f l i g h t ,  the  INS - i n s t a l l a t i o n  i s  acceptable under tbc  referenced regula t ions  Ff - 
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a. i t  provides ,  i n  r e a d i l y  usab le  form, t h e  fo l lowing:  

1 v a l i d  ground alignment a t  a11 l a t i t u d e s  appropr ia t e  f o r  
in tended use  of t h e  i n s t a l l a t i o n .  

(2) a  d i s p l a y  of alignment s t a t u s  t o  t h e  f l i g h t  crew. 

(3) t h e  present  p o s i t i o n  o f  t h e  a i r p l a n e ,  in s u i t a b l e  coordinates.  

(4)  information on d e s t i n a t i o n ( s 1  or waypoint pos i t ion .  

(51 t h e  information needed t o  ga in  and maintain d e s i r e d  t r a c k  m d  
t o  determine d e v i a t i o n  from d e s i r e d  t rack .  

(6) t h e  information needed t o  determine t h e  es t imated  time of 
a r r i v a l  (ETA). 

b. i t s  accuracy in t h e  i n e r t i a l  mode is  - 
(1) appropr ia t e  f o r  t h e  specFf ic  a i r  r o u t e  s t r u c t u r e s  i n  which i t  

i s  t o  be used. S p e c i f i c a l l y ,  t h e  INS i n s t a l l a t i o n  accuracy 
appropr ia t e  f o r  use  over t h e  North A t l a n t i c  is obta ined by 
l i m i t i n g  cross- t rack  e r r o r  t o  a  maximum of + 20 n a u t i c a l  
mi les  and along-track e r r o r  t o  a  maximum ofof+, 25 n a u t i c a l  
miles. 

(2) determined on a  95 pe rcen t  p r o b a b i l i t y  b a s i s  f o r  f l i g h t s  of 
t y p i c a l  d u r a t i o n s ,  on s e l e c t e d  r o u t e s ,  and a t  appropr ia t e  
l a t i t u d e s  ( inc lud ing  t h e  h ighes t  f o r  which c e r t i f i c a t i o n  is 
sought) ,  over the  r e p r e s e n t a t i v e  speed and a l t i t u d e  range. 
An acceptable  combination of l abora to ry  d a t a  and f l i g h t  
demonstrat ions may be used f o r  t h i s  determination.  

(3) based upon a  comparison of INS i n s t a l l a t i o n  readout  a t  
d e s t i n a t i o n s  with p o s i t i o n  f i x e s  obtained by v i s u a l l y  s i g h t i n g  
ground re fe rence  p o i n t s  and/or by us ing o t h e r  nav iga t ion  equip- 
ment (such a s  LORAN, TACAN, VOR, DME, or ground radar) ,  

(4 )  s p e c i f i e d  i n  t h e  a i r p l a n e  f l i g h t  manual for d u r a t i o n  o f  t ime 
r e p r e s e n t a t i v e  af in tended use. 

c. f o r  INS i n s t a l l a t i o n s  t h a t  do n o t  have memory o r  o t h e r  i n - f l i g h t  
alignment means, a  s e p a r a t e  e l e c t r i c a l  power source  (independent 
of t h e  main propuls ion  system) i s  provided which can supply,  f o r  
a t  l e a s t  5 minutes,  enough power ( a s  shown by a n a l y s i s  and danon- 
s t r a t e d  in t h e  a i r p l a n e )  t o  maintain t h e  INS in such condFfion t h a t  
i t s  f u l l  c a p a b i l i t y  i s  r e s t o r e d  upon r e a c t i v a t i o n  of t h e  normal 
e l e c t r i c a l  supply. 
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d. upon occurrence of reasonably probable f a i l u r e s  o r  malfunct ions  
wi th in  t h e  system - 
(1) t h e  equipment provides ,  by v i s u a l ,  mechanical,  or e l e c t r i c a l  

output  s i g n a l s ,  i n d i c a t i o n s  of t h e  i n v a l i d i t y  of output  
d a t a ,  or 

(2) t h e  equipment provides  such v i s u a l ,  mechanical ,  o r  e l e c t r i c a l  
output  s i g n a l s ,  o r  dev ices ,  a s  may be r e q u i r e d  t o  permit  t h e  
f l i g h t  crew t o  d e t e c t  s i g n i f i c a n t  d e v i a t i o n s  between s i m i l a r  
systems o r  t h e  i n v a l i d i t y  of ou tpu t  d a t a  from a  s i n g l e  sys tan .  

e. a  reasonably probable f a i l u r e  o r  malfunction wi th in  t h e  system does 
no t  r e s u l t  i n  l o s s  of t he  a i r c r a f t ' s  r equ i red  nav iga t ion  c a p a b i l i t y .  

f. t h e  system alignment and/or nav iga t ion  computer f u n c t i o n s  a r e  n o t  
i n v a l i d a t e d  by normal a i r c r a f t  power i n t e r r u p t i o n s  and t r a n s i e n t s .  

g. i t  is  no t  t h e  source  o r  cause of ob jec t ionab le  r a d i o  frequency 
i n t e r f e r e n c e ,  and i s  not  adverse ly  d fec ted  by r a d i o  frequency 
i n t e r f e r e n c e  from o t h e r  a i r c r a f t  systems. 

h. t h e  FAA approved * i rp lane  f l i g h t  manual, o r  supplement t h e r e t o ,  
inc ludes  p e r t i n e n t  m a t e r i a l  a s  r equ i red  t o  d e f i n e  t h e  normal and 
anergency opera t ing  procedures and a p p l i c a b l e  opera t ing  l i m i t a -  
t i o n s  a s s o c i a t e d  wi th  INS performance (such a s  maximum l a t i t u d e  
a t  which ground alignment c a p a b i l i t y  i s  provided). 

6. ACCEPTABLE MEANS OF OOMPLIANCE ( I N S  USED W I p J  OTHER MEANS OF NAVIGATION). 
When i n s t a l l e d  f o r  use  i n  a s s o c i a t i o n  wi th  o t h e r  nav iga t ion  s e r v i c e s ,  
such a s  VOW; t h e  INS i n s t a l l a t i o n  is accep tab le  under t h e  r e f e r -  
enced r e g u l a t i o n s  if i t  s a t i s f i e s  a l l  cond i t ions  s e t  f o r t h  i n  para- 
graph 5 o f  t h i s  c i r c u l a r ,  except  t h e  one i n  subparagraph 5.c. 

7.  ACCEPTABLE MEANS OF CCMPLIANCE ( INS  AS AN OPTIONAL INSTALLATION). When 
i n s t a l l e d  a s  an o p t i o n a l  i n s t a l l a t i o n ,  the  INS i n s t a l l a t i o n  is 
acceptable  if - 
a. i t  f u n c t i o n s  proper ly  i n  t h e  a i r c r a f t .  

b. t h e r e  a r e  no unsafe f e a t u r e s .  

c. it p r e s e n t s  no hazards t o  t h e  opera t ion  of t h e  a i r c r a f t .  

d. it causes  no de roga t ion  of performance of systems i n  o t h e r  a i r c r a f t  
or ground f a c i l i t i e s .  A -  
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